US008423353B2
a2 United States Patent (10) Patent No.: US 8,423,353 B2
Itakura 45) Date of Patent: Apr. 16, 2013
(54) SHARABLE DISTRIBUTED DICTIONARY 7,254,774 B2* 82007 Cucerzanetal. ............. 715/257
FOR APPILICATIONS 7,284,196 B2  10/2007 Skeen et al.
7.400,337 B1* 82008 Potteretal. ....................... 704/9
7424674 Bl1* 9/2008 Grossetal. ................... 715/257
(75) Inventor: Ken Itakura, lTokyo (JP) 7.627.177 B2* 12/2009 Tzadok etal. ............ 382/182
7,684,976 B2* 3/2010 Nakayama ................... 704/10
(73) Assignee: Microsoft Corporation, Redmond, WA 7747782 B2* 6/2010 Huntetal. .......coooev...... 709/246
(US) 7,801,928 B2* 9/2010 Riemanetal. ................ 707/804
7,822,598 B2* 10/2010 Carusetal. ....................... 704/9
(*) Notice:  Subject to any disclaimer, the term of this g’g?g’gg E% : ggg . %3:&1 “““““““““““““ 7%;2/28
' ded or adjusted under 35 P ch TGl e

patent 1s exten ] 7945527 B2* 52011 Michelin ......ocoovovvrvv... 706/62
U.S.C. 154(b) by 646 days. 7,949 534 B2* 572011 Davisetal. ...oc......... 704/270.1

Continued

(21) Appl. No.: 12/410,477 ( )

OTHER PUBLICATIONS

(22) Filed: Mar. 25, 2009
“Talking SlovoEd Deluxe English Explanatory Dictionary for Pocket

(65) Prior Publication Data PC for HTC Universal Format”, retrieved at <<http://htc-universal.

handster.com/software.php?1d=535
US 2010/0250239 A1 Sep. 30, 2010 & for=HTC%20Universal%20format>>, Jan. 29, 2009.

(51) Imt.Cl. (Continued)
GO6l 17/21 (2006.01)
(52) U.S. CL Primary Examiner — Pierre-Louis Desir
USPC .............. 704/10; 704/1; 704/2; 704/3; 704/4; Assistant Examiner — Fariba Sirjani
704/5: T04/6: T04/7: 70418, T04/9: T04/270: (74 Attorney, Agen, or Firm — Turk IP Law, LLC
(58) Field of Classification Search .................... 704/10, (57) ABSTRACT
704/2°70

Architecture for providing and processing a dictionary 1n a
umversal format such as XML, for example. The dictionary
can be authored while 1n the universal format, designated for
use with multiple compatible applications, and compiled on-

U S PATENT DOCUMENTS the-fly using a .dic.tionary fzompiler. The dictiopary can be
shared and/or distributed via a web server, e-mail, and other

See application file for complete search history.

(56) References Cited

=I< - - - -
g"iﬁ’gg‘g i gﬁggg IE(;l;ayan ““““““““““““““““ 70472 suitable data transmission techniques. Once downloaded to
5%0R 157 A *  4/1990 Mangili et al. ................ 135/380 the client application, the dictionary 1s registered with the
6,081,774 A * 6/2000 deHitaetal. .....cooovvenn..., 704/9 requesting client application for use. With this model, the
0,222,942 B1* 4/2001 Martin ..............ooeevinn 382/232 dictionary created by a user for a specific domain and for a
gﬂgggﬂgé E . 3//3882 I(}armlcliaell etal. ... ;ggg ; specific application can be easily reused by other applica-
2107979 B2 9/9006 P;%ir Sl e tions, and shared among the users belonging to the same
7,167,831 B2* 1/2007 Falconetal. ................. 704/275 domain.
7,191,160 B2 3/2007 Hoett et al.
7,197,450 B2* 3/2007 Shimamura ....................... 704/9 20 Claims, 10 Drawing Sheets
r?ﬂ[l'l]
r—EIIII
DICTIONARY SOURCE
{WORDS AND
ATTRIBUTES)
l r3ﬂ4
DICTIONARY
AUTHORING TOOL
l 306
UNIVERSALLY
FORMATTED
DICTIONARY
l r—l’t[}ﬂ
DISTRIBUTION COMPONENT
(VIA WEBSITE, E-MAIL, FILE SHARING, etc,}
v 310 v 34 l 318
DICTIONARY DICTIONARY DICTIONARY
l r—312 l r—.'!l-ﬁ 1, r—3}!ﬂ

READY TC USE

READY TO USE Rﬁfl‘% SIEEEEE WITH SPEECH
WITH IMA DICTATION

CHECKER SYSTEM




US 8,423,353 B2
Page 2

8,214,353

8,347,402
2002/0049790
2002/0129069
2003/0093433
2003/0233251
2004/0205671
2005/0038644
2005/0055197
2005/0080797
2005/0149914
2005/0198622
2006/0143564
2006/0190497
2006/0206313
2006/0271920
2006/0288208
2007/0055933
2007/0067471
2007/0265831
2007/0265832
2008/0033724
2008/0104574
2008/0154582
2009/0113445
2009/0204392
2009/0271200
2010/0011016
2010/0023318

2010/0076751

B2 *

B2

AN A AN A ANAAAANA A AN A A AN A

* % % % * % ¥ % % % % ¥ * * * *

* % % ¥ % ¥ %

7/2012
1/2013
4/2002
9/2002
5/2003
12/2003
10/2004
2/2005
3/2005
4/2005
7/2005
9/2005
6/2006
8/2006
9/2006
11/2006
12/2006
3/2007
3/2007
11/2007
11/2007
2/2008
5/2008
6/2008
4/2009
8/2009
10/2009
1/2010
1/2010

3/2010

U.S. PATENT DOCUMENTS

Inturtetal. .......vvon. 707/715
Imreyetal. ..................... 726/27
Ricker et al.

SUN oo, 707/532
Seamanetal. ................ 707/102
Haskell etal. .................... 705/2
Sukehiro et al. .............. 715/532
Napperetal. .................... 704/9
Karavansky ...................... 704/1
Short ..ooovvveiiiiiiin, 707/100
Krapf et al.

Ahluwalia et al. ............ 717/130
Batesetal. ................... 715/533
Inturtetal. ................... 707/201
Xuetal., ..o, 704/10
Abouelsaadat ............... 717/137
Dashora et al.

Dejean et al.

Wolfeetal. ... 709/230
Dinuretal. ..........coonn.. 704/10
Baumanetal. ................. 704/10
Blocketal. .................. 704/257
Mak et al.

Bruecken ...........coeveeninn. 704/10
Sakashita et al. ............. 719/313
Ishikawa ........oovvvvvvinennnn, 704/10
Mishraetal. ................. 704/25
GIreene ....covvvvvvenvnennns, 707/102
Lemolne ...oooovvvvevvivivnnnnnn, 704/9
Chikurt ....oooovvvvvviieneninn, 704/10

2010/0114887 Al* 5/2010 Conwayetal. .............. 707/737

2010/0185631 Al* 7/2010 Caldwell etal. .............. 707/756

2011/0131037 Al* 6/2011 Huangetal. .................... 704/10

2011/0178794 Al* 7/2011 Michelin .........ccooooeeenennnnn, 704/9

2011/0213766 Al* 9/2011 Hongetal. ................... 707/718

2011/0295850 Al* 12/2011 Tankovichetal. ............ 707/727
OTHER PUBLICATIONS

“XML Dictionary Exchange Format™, retrieved at <<http://xdxf.

sourceforge.net/>>,Jan. 29, 2009.

Kamel, Shin-Ichiro, “Sharing Dictionaries among MT Users By
Common Formats and Social Filtering Framework”, Machine Trans-
lation Summut VII, retrieved at <<http://www.mt-archive.info/MTS-
1999-Kamei.pdf>>, Sep. 13-17, 1999.

“Spell Checking and Sharing a Dictionary with MS Word”, retrieved
at <<http://www.cadforum.cz/cadforum__en/qalD.asp?tip=2963>>,
Jan. 29, 2009.

Musgrave, Simon, “Archiving and Sharing Language Data Using
XML, Sustainable Data from Digital Fieldwork Conference,
retrieved at <<http://ses.library.usyd.edu.awbitstream/2123/1301/1/
12FH2006.pdf>>, Dec. 4-6, 2006.

Seijl, et al., “Introduction to UTX, a Specification for a Shared User
Dictionary”, Proceedings of the 11th annual meeting of Association
for Natural Language Processing, retrieved at <<http://www.aamt.
info/english/utx/utxs091-paper-e.pdt>>, Mar. 2005.

“International Search Report”, Mailed Date: Oct. 25, 2010, Applica-
tion No. PCT/US2010/028026, Filed Date: Mar. 19, 2010, pp. 8.

* cited by examiner



U.S. Patent Apr. 16, 2013 Sheet 1 of 10 US 8,423,353 B2

102

FORMAT
COMPONENT

104 UNIVERSAL
FORMAT

DICTIONARY COMPONENT

UNIVERSALLY
FORMATTED
DICTIONARY

110

COMPILER
COMPONENT

COMPILED

DICTIONARY
114

APPLICATION

FIG. 1




U.S. Patent Apr. 16, 2013 Sheet 2 of 10 US 8,423,353 B2

102

FORMAT
COMPONENT

104 UNIVERSAL
FORMAT

DICTIONARY COMPONENT

202 UNIVERSALLY
FORMATTED
AUTHORING DICTIONARY
TOOL

110

COMPILER
COMPONENT

COMPILED

DICTIONARY

APPLICATION

FIG. 2



U.S. Patent Apr. 16, 2013 Sheet 3 of 10 US 8,423,353 B2

S 300

302

DICTIONARY SOURCE
(WORDS AND

ATTRIBUTES)

304

DICTIONARY
AUTHORING TOOL

306

UNIVERSALLY
FORMATTED
DICTIONARY

308

DISTRIBUTION COMPONENT
(VIA WEBSITE, E-MAIL, FILE SHARING, ctc.)

DICTIONARY DICTIONARY
COMPILER FOR (%Iﬁﬁggfggl{ COMPILER FOR
INPUT METHOD SPET 1 CHECKER SPEECH DICTATION

APPLICATION (IMA) R SYSTEM

312 316 320

READY TO USE
WITH SPEECH
DICTATION
SYSTEM

READY TO USE
WITH SPELL
CHECKER

READY TO USE

WITH IMA

FIG. 5



U.S. Patent Apr. 16, 2013 Sheet 4 of 10 US 8,423,353 B2

400
SERVER SYSTEM

102

FORMAT
COMPONENT

104 UNIVERSAL
FORMAT
COMPONENT

DICTIONARY

202 UNIVERSALLY
FORMATTED

AUTHORING DICTIONARY

TOOL

DISTRIBUTION
COMPONENT

402 —y

COMPILER 1 oeo COMPILER N
COMPILED COMPILED
DICTIONARY 1 DICTIONARY N
CLIENT APP 1 CLIENT APP N

FIG. 4



U.S. Patent Apr. 16, 2013 Sheet 5 of 10 US 8,423,353 B2

START

FORMAT DICTIONARY IN UNIVERSAL

FORMAT CONSUMABLE BY DISPARATE b 90
APPLICATIONS
COMPILE FORMATTED DICTIONARY 502
FOR USE BY APPLICATION
DOWNLOAD COMPILED DICTIONARY 504

FOR USE BY CLIENT APPLICATION

STOP

FIG. 5




U.S. Patent Apr. 16, 2013 Sheet 6 of 10 US 8,423,353 B2

FIG. 5

600

REGISTER DOWNLOADED DICTIONARY
FOR USE BY CLIENT APPLICATION

602

ADD ATTRIBUTE TO DICTIONARY
RELATED TO DIFFERENT APPLICATION
TO DICTIONARY FOR USE OF
DICTIONARY BY DIFFERENT
APPLICATION

604

AUTHOR FORMATTED DICTIONARY TO
INCLUDE AT LEAST ONE OF TEX'T
DATA, LINGUISTIC DATA,
HANDWRITING DATA, OR DICTATION
DATA

606

UPDATE DICTIONARY CENTRALLY FOR
DISTRIBUTED USE IN XML FORMAT BY
COMPATIBLE APPLICATIONS

608

DOWNLOAD COMPILED DICTIONARY
FOR USE BY AT LEAST ONE OF
LINGUISTIC ANALYSIS APPLICATION,

SPELL CHECKING APPLICATION OR
SPEECH DICTATION APPLICATION

STOP

FIG. 6



U.S. Patent Apr. 16, 2013 Sheet 7 of 10 US 8,423,353 B2

START

SELECT UNIVERSAL FORMAT 700
FOR CREATING DICTIONARY

AUTHOR DICTIONARY FOR 702
SPECIFIC PURPOSE

COMPILE AND DISTRIBUTE
DICTIONARY TO USERS

704

ASSOCIATED WITH PURPOSE

STOP

FIG. 7



U.S. Patent

Apr. 16, 2013 Sheet 8 of 10

START

DEVELOP DOMAIN-SPECIFIC
DICTIONARY IN UNIVERSAL FORMAT
FOR ASIAN LINGUISTICS ANALYSIS

RECEIVE REQUEST FOR DICTIONARY
FROM COMPATIBLE CLIENT
APPLICATION

AUTOMATICALLY COMPILE
DICTIONARY FOR INPUT METHOD
APPLICATION

EXPOSE DICTIONARY FOR USE BY
INPUT METHOD APPLICATION

EXPOSE DICTIONARY FOR USE BY
OTHER CONSUMERS

STOP

FIG. §

US 8,423,353 B2

300

302

304

306

308



U.S. Patent Apr. 16, 2013 Sheet 9 of 10 US 8,423,353 B2

900
902 4
908 918
REMOVABLE
MEMORY
SUBSYSTEM
904
PROCESSING
UNIT(S) T o 1|
| T e !
0oL 95
MEMORY | /922 |
SUBSYSTEM | APPS | |
910 === |
L
o [ i
912 | szﬁl |
G NON-VOL | DATA _ :
Y I_ —_—— e —
S 916 914
T
. STORAGE
y INTERFACE(S) SUBSYSTEM(S) 044
B 942 NETWORKS,
U COMPUTERS,
: WIRE/WIRELESS | — WIRELESS

COMMUNICATIONS

PERIPHERALS,
SUBSYSTEM

WIRELESS
INPUT
940 DEVICES....

936

GRAPHICS DISPL AY
INTERFACE(S) EXTERNAL
030 DISPLAY(S)

932 ONBOARD

USER INPUT 928
EXTERNAL

USER INPUT

DEVICES

1/0 DEVICE
INTERFACE(S)

DEVICES
934

OUTPUT
PERIPHERALS

FIG. 9



U.S. Patent Apr. 16, 2013 Sheet 10 of 10 US 8,423,353 B2

S 1000
1006
1002 1004
1008 1010

CLIENT DATA STORE(S) SERVER DATA STORE(S)

FIG. 10



US 8,423,353 B2

1

SHARABLE DISTRIBUTED DICTIONARY
FOR APPLICATIONS

BACKGROUND

An electronic dictionary can be an essential component for
applications that perform linguistic analysis, such as IME
(input method editor), spell checker, hand writing recognizer,
speech dictation, and so on. However, as the nature of the
natural language and software evolves, it 1s 1impossible to
include all the necessary words 1n an application, because
application performance can degrade, new words appear after
a product release, domain-specific terms can decrease the
accuracy for users which do not belong to the domain, and so
on.

Common approaches to addressing this problem include
providing a domain-specific dictionary as an add-on dictio-
nary, or providing a feature to create a custom dictionary for
personal use, for example. A problem with the current add-on
dictionary and custom dictionary 1s the use of propriety for-
mats for specific applications. Thus, these propriety formats
are very difficult or impossible to share across other applica-
tions, despite that terminologies are common for a user or a
user group across applications.

Another problem of the add-on dictionary 1s the granularity
of the dictionary. In the marketplace, dictionaries are avail-
able only for large granularity domains, which have large
numbers of users, because dictionaries for small domains are

ditficult to commercialize.

SUMMARY

The following presents a simplified summary 1n order to
provide a basic understanding of some novel embodiments
described herein. This summary 1s not an extensive overview,
and 1t 1s not intended to identify key/critical elements or to
delineate the scope thereof. Its sole purpose 1s to present some
concepts 1n a simplified form as a prelude to the more detailed
description that 1s presented later.

The disclosed architecture provides an electronic dictio-
nary in a universal format such as XML, for example. In
support thereof, an on-the-tfly dictionary compiler 1s also
provided that installs 1n the user environment, as well as a
dictionary authoring tool. With this model, the dictionary
created by a user for a specific domain and for a specific
application can be easily reused by other applications, and
shared among the users belonging to the same domain. More-
over, the dictionary file can be distributed by storing the

dictionary file on a web server, attached 1n an e-mail, and so
on.

To the accomplishment of the foregoing and related ends,
certain 1llustrative aspects are described herein 1n connection
with the following description and the annexed drawings.
These aspects are indicative of the various ways 1n which the
principles disclosed herein can be practiced and all aspects
and equivalents thereof are intended to be within the scope of
the claimed subject matter. Other advantages and novel fea-
tures will become apparent from the following detailed
description when considered 1in conjunction with the draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 illustrates a computer-implemented dictionary sys-
tem 1n accordance with the disclosed architecture.

10

15

20

25

30

35

40

45

50

55

60

65

2

FIG. 2 illustrates a system that 1s an alternative embodi-
ment of the system of FIG. 1 that further employs an author-
ing tool.

FIG. 3 illustrates a flow diagram for individual dictionary
use by disparate applications.

FIG. 4 1llustrates a centrally located server system for
sharing and distributing dictionaries based on a universal
format.

FIG. 5 1llustrates a method of processing a dictionary for
application use.

FIG. 6 illustrates additional aspects for method of FIG. 5.

FIG. 7 1llustrates a method of processing a dictionary for a
specific purpose.

FIG. 8 illustrates a method of providing a domain-specific
dictionary.

FIG. 9 1llustrates a block diagram of a computing system
operable to execute dictionary compile and sharing in accor-
dance with the disclosed architecture.

FIG. 10 1llustrates a schematic block diagram of a comput-
ing environment for distributing dictionaries.

DETAILED DESCRIPTION

The disclosed architecture provides and processes a dictio-
nary 1n a unmiversal format such as XML (extensible markup
language), for example. The dictionary can be authored while
in the universal format, designated for use with multiple
compatible applications, and compiled on-the-tly using a dic-
tionary compiler. The dictionary can be shared and/or distrib-
uted via a web server, e-mail, and other suitable data trans-
mission techniques. Once downloaded to the client
application, the dictionary 1s registered with the requesting
client application for use. With this model, the dictionary
created by a user for a specific domain and for a specific
application can be easily reused by other applications, and
shared among the users belonging to the same domain.

It 1s to be appreciated that the client system does not need
to compile the dictionary, but can use the dictionary when in
the universal format. Additionally, the transfer method can be
any method that 1s used to transfer a computer file. Note also
that 1t 1s not necessary to transier the file to another machine.
The dictionary can be sharable in an environment across
applications.

Moreover, the disclosed architecture can also be employed
for text searching, word breaking (the decomposition of text
into words), text mining (dertving high-quality information
from text), text-to-speech processing, machine translation
(conversion of text or speech from one language to another
language), and dictionaries for human reading.

Reference 1s now made to the drawings, wherein like ref-
erence numerals are used to refer to like elements throughout.
In the following description, for purposes of explanation,
numerous specific details are set forth 1n order to provide a
thorough understanding thereof. It may be evident, however,
that the novel embodiments can be practiced without these
specific details. In other instances, well known structures and
devices are shown 1n block diagram form 1n order to facilitate
a description thereodf. The mtention 1s to cover all modifica-
tions, equivalents, and alternatives falling within the spirt
and scope of the claimed subject matter.

FIG. 1 illustrates a computer-implemented dictionary sys-
tem 100 1n accordance with the disclosed architecture. The
system 100 includes a format component 102 for formatting
a dictionary 104 (e.g., electronic) in a universal format facili-
tated by the umiversal format component 106, the universally
formatted dictionary 108 consumable by disparate applica-
tions. The system 100 also includes a compiler component
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110 for compiling the formatted dictionary 108 into a com-
piled dictionary 112 for use 1n an application 114 1n response
to the dictionary 104 being accessed. The universal format
can be XML, for example.

The dictionary 104 can be centrally located (e.g., a server)
for access by the disparate applications. The compiler com-
ponent 110 facilitates suitable compiling of the dictionary
104 for the multiple different applications. In other words, the
compiler component 110 represents multiple different com-
pilers for different compiling uses. For example, the compiler
component 110 includes a compiler for compiling the format-
ted dictionary 108 for use by a linguistic analysis application.
The compiler component 110 also includes a compiler for
compiling the formatted dictionary 108 for use by a spell
checking application. Still turther, the compiler component
110 includes a compiler for compiling the formatted dictio-
nary 108 for use by a speech dictation system. Other compil-
ers can be included as part of the compiler component 110.

The formatted and compiled dictionary 112 can be down-
loaded and registered with the application 114 for use with the
application 114. The compiled and formatted dictionary 112
can also be shared via at least one of a website, an electronic
message, or a file sharing application, for example. It 1s to be
understood, however, that the application 114 can utilize the
formatted dictionary 108 directly (in the umiversal format)
rather than the compiled form (the compiled dictionary 112).

FIG. 2 illustrates a system 200 that 1s an alternative
embodiment of the system 100 of FIG. 1 that further employs
an authoring tool 202. The system 200 includes the format
component 102 for formatting the dictionary 104 in the uni-
versal format facilitated by the universal format component
106. The formatted dictionary 108 can be consumable by
disparate applications. These can be client applications and/
or server applications. The system 200 also includes the com-
piler component 110 for compiling the formatted dictionary
108 into the compiled dictionary 112 for use 1n or with the
application 114 (or other compatible applications) 1n
response to the dictionary 104 being accessed (or requested).

The authoring tool 202 1s employed for authoring the for-
matted dictionary 108 to include at least one of text data,
linguistic data, handwriting data, or dictation data, for
example. A dictionary author creates the universally format-
ted dictionary 108 (e.g., an XML format) using the authoring
tool 202, or converts the dictionary source using a script or
other suitable program.

A dictionary that 1s created for a specific application may
not have the attributes that designate use for other applica-
tions. Thus, 1f the author wants to use the dictionary for the
other applications, those missing attributes can be added. The
distributed dictionary can be used by other clients that support
the dictionary. The support by the application 114 includes an
appropriate loader for the dictionary.

Additionally, an application (the application 114) that uses
the dictionary (the dictionary 104) has an associated dictio-
nary compiler (the compiler 110). Typically, the compiler 110
1s 1n the production environment, but not in the user environ-
ment. The basic mechanism for compiling the dictionary
from source text 1s suificiently common so that the creation of
such a component recerves the umiversally formatted dictio-
nary 108 as input, by reusing the existing dictionary compiler
tor the application. The recerving or designated application
114 registers the compiled dictionary 112 so that the dictio-
nary can be used by the application 114. Moreover, the same
dictionary can be shared among the compatible applications
that support the format.

Put another way, the system 200 1s a computer-imple-
mented dictionary system comprising the format component

10

15

20

25

30

35

40

45

50

55

60

65

4

102 for formatting the dictionary 104 in a universal format
consumable by disparate applications, the authoring tool 202
for authoring the formatted dictionary 108 to include at least
one of textual data, linguistic data, or dictation data, and the
compiler component 110 for compiling the formatted dictio-
nary 108 1n response to a request for the dictionary 104.

The format component 102, authoring tool 202, and com-
piler component 110 are centrally located for access by the
disparate applications. The compiler component 110 com-
piles the formatted dictionary 108 for use by at least one of a
linguistic analysis application, a spell checking application,
or a speech dictation system. The formatted and compiled
dictionary 112 can be downloaded and registered with a client
application for use with the client application. The formatted
and compiled dictionary 112 can be distributed and shared via
at least one of a website, an electronic message, or a file
sharing application.

FIG. 3 illustrates a flow diagram 300 for individual dictio-
nary use by disparate applications. At 302, the dictionary
source 1s provided that includes words and attributes. The
attributes can designate that the dictionary will be used by one
or more end-user applications. At 304, the dictionary author-
ing tool 1s employed to make changes to the dictionary source.
At 306, the dictionary 1s formatted using the universal format.
At 308, a distribution component facilitates distribution of the
formatted dictionary to suitable applications.

For example, in response to a request {from an input method
application (e.g., IME-mput method editor), the distribution
component forwards the universally formatted dictionary to a
dictionary compiler for the input method application, at 310.
At 312, the input method application dictionary is then ready
of use with the mput method application. Similarly, 1n
response to a request from a spell checking application, the
distribution component forwards the universally formatted
dictionary to a dictionary compiler for the spell checking
application, at 314. At 316, the spell checking dictionary 1s
then ready of use with the spell checking application. Yet
again, 1n response to a request from a speech dictation appli-
cation, the distribution component forwards the universally
formatted dictionary to a dictionary compiler for the speech
dictation application, at 318. At 320, the speech dictation
dictionary 1s then ready of use with the speech dictation
application.

FIG. 4 1llustrates a centrally located server system 400 for
sharing and distributing dictionaries based on a universal
format. The system 400 includes the format component 102
for formatting the dictionary 104 in the umiversal format,
tacilitated by the universal format component 106, for distri-
bution and sharing with client systems 402 via a distribution
component 404. File synchronization can be performed
between multiple servers that store the same dictionary file,
for example. This can occur for the multiple different dictio-
nary files that can be created and utilized for the many difier-
ent client systems 402.

The distribution component 404 transmits the formatted
dictionary 108 to one or more of the client system 402 for
compiling 1nto the compiled dictionary and for use with or 1n
the client systems 402 1n response to the dictionary 104 being
accessed (or requested). The system 400 can also include the
authoring tool 202 for authoring the formatted dictionary 108
to include the text data, linguistic data, handwriting data,
dictation data, and/or other kinds of data, for example. The
server system 400 can be a web server for distributing the
dictionary via the Internet or enterprise, for example.

For the imnput method application, the coverage of the lexi-
cons 1s managed to improve the accuracy and user experience.
The mput method application dictionary can be configured to
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cover most frequent words, to address major scenarios well
without suffering from the side-effects of low frequency
words.

The web dictionary can cover most of the area of the user
dictionary and also partially covers the domain dictionary,
new-word dictionary, and collaboration dictionary, for
example.

The disclosed dictionary architecture can draw content
from other available dictionary sources on major networks
(c.g., the Internet). For example, lexicons related to Asian
languages, automobiles, printing, financials, construction,
abbreviations, Japanese English, translation, old words, can
be searched and content obtained theretrom. Similarly, dic-
tionary content can be obtained from sources related to Chi-

nese traditional (CHT) and Chinese simplified (CHS), com-

pound words, old poems, legal, economy, medical, and so on.

It 1s to be appreciated that the compiler can also be utilized
as a client application that receives the universally formatted
dictionary from the central location, and automatically com-
piles the dictionary for the local client(s).

A dictionary GUID (globally unique identifier) can be
utilized, which 1s the identifier of the dictionary. When a
dictionary 1s added and the dictionary GUID 1s matched with
one of a list of existing dictionaries, the existing dictionary 1s
replaced with the added dictionary.

The web dictionary XML file can include a specific string,
that can be recognized by different search crawlers so that
user can find the web dictionary, even 11 the dictionary 1s not
on a web dictionary portal. A web dictionary portal can
include a link to the search result page of the search. A web
dictionary portal 1s a simple web page of an online suite
application, for example. The portal holds a categorized list of
the available web dictionaries.

A content provider can request to add a dictionary. Basic
checks related to geopolitics, accuracy, and performance can
be conducted to ensure the dictionary meets predefined cri-
terion. A web dictionary can start service without first loading,
the dictionary on the portal. Additionally, any user can create
another web dictionary portal, since the web dictionary 1s a
link list.

A user can update a dictionary by selecting on “update”
button of a dictionary property. The update URL can point
directly to the dictionary file itself, but also can pomt to a
general webpage, which has a link to the dictionary and can
contain an explanation about the dictionary.

Dictionaries can be code signed. For the security reason, a
code-signed dictionary cannot be replaced by non-code-
signed dictionary even when the dictionary GUID 1s the same.

A dictionary can include problematic content that impacts
performance or conversion accuracy. A user 1s provided the
option to remove the dictionary from the property. However,
since 1t can be difficult to automatically distinguish whether
an entry 1n the dictionary 1s a problem, the suspicious entries
can be blocked. This 1s a trade-oil between benefit and trust-
worthiness.

Diagital signatures for the dictionary files can be provided to
ensure that the contents are not altered. Signed and unsigned
dictionary sources can be supported. When the dictionary
source 1s signed, the signature 1s displayed and the user 1s
prompted as to whether or not to use the dictionary. Similarly,
when the dictionary source 1s unsigned, a message can be
displayed requesting that the user choose whether or not to
use the dictionary.

The digital signature 1s used avoid tampering. By checking
the signature user can determine the quality of the dictionary
by the name of signature. For the content provider, the signa-
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ture can be used to avoid attack, and thus, damage to the
reputation of the company by altering the dictionary content.

One example of registration of an input method application
dictionary from a website 1s the following. When a user
selects a link on a website to a web dictionary, the browser can
display and run a download confirmation dialog. The mput
method application checks the digital signature and displays
an indicator 1f the dictionary 1s unsigned or a different indi-
cator 11 the dictionary 1s properly signed. The user can choose
to continue or not use the unsigned dictionary.

Included herein 1s a set of flow charts representative of
exemplary methodologies for performing novel aspects of the
disclosed architecture. While, for purposes of simplicity of
explanation, the one or more methodologies shown herein,
for example, 1n the form of a flow chart or flow diagram, are
shown and described as a series of acts, it 1s to be understood
and appreciated that the methodologies are not limited by the
order of acts, as some acts may, 1 accordance therewith,
occur 1n a different order and/or concurrently with other acts
from that shown and described herein. For example, those
skilled 1n the art will understand and appreciate that a meth-
odology could alternatively be represented as a series of inter-
related states or events, such as 1n a state diagram. Moreover,
not all acts illustrated 1n a methodology may be required for a
novel implementation.

FIG. § illustrates a method of processing a dictionary for
application use. At 500, a dictionary 1s formatted in a univer-
sal format that 1s consumable by disparate client applications.
At 502, the formatted dictionary 1s compiled for use by an
application in response to a request for the dictionary. At 504,

the compiled dictionary 1s downloaded for use by the appli-
cation.

FIG. 6 1llustrates additional aspects for method of FIG. 5.
At 600, registering the downloaded dictionary for use by the
application. At 602, an attribute 1s added to the dictionary
related to a different application to the dictionary for use of
the dictionary by the different application. At 604, the for-
matted dictionary 1s authored to include at least one of text
data, linguistic data, hand writing data, or dictation data. At
606, the dictionary 1s updated centrally for distributed use 1n
an XML format by compatible applications. At 608, the com-
piled dictionary 1s downloaded for use by at least one of a
linguistic analysis application, a spell checking application,
or a speech dictation application.

FIG. 7 i1llustrates a method of processing a dictionary for a
specific purpose. For example, the purpose can be linguistic
analysis, or dictation. At 700, a universal format 1s selected
for creating the dictionary. At 702, the dictionary 1s authored
for the specific purpose. At 704, the dictionary 1s compiled
and distributed to users associated with the purpose. Distri-
bution can be direct transmission of the compiled dictionary
to the users associated with the purpose, posting on a website,
and/or distributed storage across multiple servers that can be
accesses by the users.

FIG. 8 1llustrates a method of providing a domain-specific
dictionary. At 800, the domain-specific dictionary 1s devel-
oped 1n a universal format (e.g., XML) for Asian linguistics
analysis. At 802, a request 1s received from a compatible
client application for the dictionary. At 804, the dictionary 1s
automatically compiled for an input method application (e.g.,
IME). At 806, the dictionary 1s exposed for use by the mput
method application. The exposure can be as an add-in module
that 1s downloaded to the mmput method application, for
example. Alternatively, the exposure can be as an update to an
existing component of the mput method application. At 808,
the dictionary 1s exposed for use by other consumers. The
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consumers can be similar input method applications of other
users, and/or compatible applications that can interface to the
dictionary.

As used 1n this application, the terms “component” and
“system” are 1tended to refer to a computer-related entity,
either hardware, a combination of hardware and software,
soltware, or software in execution. For example, a component
can be, but 1s not limited to being, a process running on a
processor, a processor, a hard disk drive, multiple storage
drives (of optical, solid state, and/or magnetic storage
medium), an object, an executable, a thread of execution, a
program, and/or a computer. By way of illustration, both an
application running on a server and the server can be a com-
ponent. One or more components can reside within a process
and/or thread of execution, and a component can be localized
on one computer and/or distributed between two or more
computers. The word “exemplary” may be used herein to
mean serving as an example, instance, or illustration. Any
aspect or design described herein as “exemplary” 1s not nec-
essarily to be construed as preferred or advantageous over
other aspects or designs.

Referring now to FIG. 9, there 1s illustrated a block dia-
gram of a computing system 900 operable to execute dictio-
nary compile and sharing 1n accordance with the disclosed
architecture. In order to provide additional context for various
aspects thereof, FIG. 9 and the following discussion are
intended to provide a brief, general description of the suitable
computing system 900 1n which the various aspects can be
implemented. While the description above 1s 1n the general
context of computer-executable 1nstructions that can run on
one or more computers, those skilled 1n the art will recognize
that a novel embodiment also can be implemented 1n combi-
nation with other program modules and/or as a combination
of hardware and software.

The computing system 900 for implementing various
aspects includes the computer 902 having processing unit(s)
904, a system memory 906, and a system bus 908. The pro-
cessing unit(s) 904 can be any of various commercially avail-
able processors such as single-processor, multi-processor,
single-core units and multi-core units. Moreover, those
skilled 1n the art will appreciate that the novel methods can be
practiced with other computer system configurations, includ-
ing minicomputers, mainframe computers, as well as per-
sonal computers (e.g., desktop, laptop, etc.), hand-held com-
puting devices, microprocessor-based or programmable
consumer electronics, and the like, each of which can be
operatively coupled to one or more associated devices.

The system memory 906 can include volatile (VOL)
memory 910 (e.g., random access memory (RAM)) and non-

volatile memory (NON-VOL) 912 (e.g., ROM, EPROM,
EEPROM, etc.). A basic input/output system (BIOS) can be
stored 1n the non-volatile memory 912, and includes the basic
routines that facilitate the communication of data and signals
between components within the computer 902, such as during,
startup. The volatile memory 910 can also include a high-
speed RAM such as static RAM for caching data.

The system bus 908 provides an interface for system com-
ponents including, but not limited to, the memory subsystem
906 to the processing unit(s) 904. The system bus 908 can be
any of several types of bus structure that can further intercon-
nect to a memory bus (with or without a memory controller),
and a peripheral bus (e.g., PCI, PCle, AGP, LPC, etc.), using
any of a variety of commercially available bus architectures.

The computer 902 further includes storage subsystem(s)
914 and storage interface(s) 916 for interfacing the storage
subsystem(s) 914 to the system bus 908 and other desired
computer components. The storage subsystem(s) 914 can
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include one or more of a hard disk drive (HDD), a magnetic
floppy disk drive (FDD), and/or optical disk storage drive
(e.g.,a CD-ROM drive DVD drive), for example. The storage
interface(s) 916 can include interface technologies such as
EIDE, ATA, SATA, and IEEE 1394, for example.

One or more programs and data can be stored in the
memory subsystem 906, a removable memory subsystem 918
(e.g., tlash drive form factor technology), and/or the storage
subsystem(s) 914 (e.g., optical, magnetic, solid state), includ-
ing an operating system 920, one or more application pro-
grams 922, other program modules 924, and program data
926.

Where the computer 902 1s a server machine, one or more
application programs 922, other program modules 924, and
program data 926 can include the format component 102, the
dictionary 104, the universal format component 106, the for-
matted dictionary 108, and the compiler component 110 of
FIG. 1, the authoring tool 202 of FIG. 2, the entities, compo-
nents, and flow represented by the flow diagram 300 of FIG.
3, the server system 400 and client systems 402 of F1G. 4, and
the methods represented by the flow charts of FIGS. 53-8, for
example.

Generally, programs include routines, methods, data struc-
tures, other software components, etc., that perform particu-
lar tasks or implement particular abstract data types. All or
portions of the operating system 920, applications 922, mod-
ules 924, and/or data 926 can also be cached 1n memory such
as the volatile memory 910, for example. It 1s to be appreci-
ated that the disclosed architecture can be implemented with
various commercially available operating systems or combi-
nations ol operating systems (e.g., as virtual machines).

The storage subsystem(s) 914 and memory subsystems
(906 and 918) serve as computer readable media for volatile
and non-volatile storage of data, data structures, computer-
executable instructions, and so forth. Computer readable
media can be any available media that can be accessed by the
computer 902 and includes volatile and non-volatile media,
removable and non-removable media. For the computer 902,
the media accommodate the storage of data 1n any suitable
digital format. It should be appreciated by those skilled in the
art that other types of computer readable media can be
employed such as zip drives, magnetic tape, flash memory
cards, cartridges, and the like, for storing computer execut-
able mnstructions for performing the novel methods of the
disclosed architecture.

A user can interact with the computer 902, programs, and
data using external user mnput devices 928 such as a keyboard
and a mouse. Other external user mput devices 928 can
include a microphone, an IR (infrared) remote control, a
joystick, a game pad, camera recognition systems, a stylus
pen, touch screen, gesture systems (e.g., eye movement, head
movement, etc.), and/or the like. The user can interact with
the computer 902, programs, and data using onboard user
iput devices 930 such a touchpad, microphone, keyboard,
etc., where the computer 902 1s a portable computer, for
example. These and other input devices are connected to the
processing umt(s) 904 through mput/output (I/0O) device
interface(s) 932 via the system bus 908, but can be connected
by other interfaces such as a parallel port, IEEE 1394 serial
port, a game port, a USB port, an IR interface, etc. The I/O
device mnterface(s) 932 also facilitate the use of output periph-
erals 934 such as printers, audio devices, camera devices, and
so on, such as a sound card and/or onboard audio processing,
capability.

One or more graphics interface(s) 936 (also commonly
referred to as a graphics processing unit (GPU)) provide
graphics and video signals between the computer 902 and
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external display(s) 938 (e.g., LCD, plasma) and/or onboard
displays 940 (e.g., for portable computer). The graphics inter-
face(s) 936 can also be manufactured as part of the computer
system board.

The computer 902 can operate in a networked environment
(e.g., IP) using logical connections via a wired/wireless com-
munications subsystem 942 to one or more networks and/or
other computers. The other computers can include worksta-
tions, servers, routers, personal computers, miCroprocessor-
based entertainment appliance, a peer device or other com-
mon network node, and typically include many or all of the
clements described relative to the computer 902. The logical
connections can include wired/wireless connectivity to a
local area network (LAN), a wide area network (WAN),
hotspot, and so on. LAN and WAN networking environments
are commonplace in offices and companies and facilitate
enterprise-wide computer networks, such as intranets, all of
which may connect to a global communications network such
as the Internet.

When used 1n a networking environment the computer 902
connects to the network via a wired/wireless communication
subsystem 942 (e.g., a network interface adapter, onboard
transceiver subsystem, etc.) to commumcate with wired/
wireless networks, wired/wireless printers, wired/wireless
input devices 944, and so on. The computer 902 can include
amodem or has other means for establishing communications
over the network. In a networked environment, programs and
data relative to the computer 902 can be stored 1n the remote
memory/storage device, as 1s associated with a distributed
system. It will be appreciated that the network connections
shown are exemplary and other means of establishing a com-
munications link between the computers can be used.

The computer 902 1s operable to communicate with wired/
wireless devices or entities using the radio technologies such
as the IEEE 802.xx family of standards, such as wireless
devices operatively disposed in wireless communication
(e.g., IEEE 802.11 over-the-air modulation techniques) with,
for example, a printer, scanner, desktop and/or portable com-
puter, personal digital assistant (PDA), communications sat-
cllite, any piece of equipment or location associated with a
wirelessly detectable tag (e.g., a kiosk, news stand, restroom),
and telephone. This includes at least Wi-Fi (or Wireless Fidel-
1ty ) for hotspots, WiMax, and Bluetooth™ wireless technolo-
gies. Thus, the communications can be a predefined structure
as with a conventional network or stmply an ad hoc commu-
nication between at least two devices. Wi-F1 networks use
radio technologies called IEEE 802.11x (a, b, g, etc.) to
provide secure, reliable, fast wireless connectivity. A Wi-Fi
network can be used to connect computers to each other, to
the Internet, and to wire networks (which use IEEE 802.3-
related media and functions).

Referring now to FIG. 10, there 1s 1llustrated a schematic
block diagram of a computing environment 1000 for distrib-
uting dictionaries. The environment 1000 includes one or
more client(s) 1002. The client(s) 1002 can be hardware
and/or software (e.g., threads, processes, computing devices).
The client(s) 1002 can house cookie(s) and/or associated
contextual information, for example.

The environment 1000 also includes one or more server(s)
1004. The server(s) 1004 can also be hardware and/or soft-
ware (e.g., threads, processes, computing devices). The serv-
ers 1004 can house threads to perform transformations by
employing the architecture, for example. One possible com-
munication between a client 1002 and a server 1004 can be in
the form of a data packet adapted to be transmitted between
two or more computer processes. The data packet may
include a cookie and/or associated contextual information,
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for example. The environment 1000 includes a communica-
tion framework 1006 (e.g., a global communication network
such as the Internet) that can be employed to facilitate com-
munications between the client(s) 1002 and the server(s)
1004.

Communications can be facilitated via a wire (including
optical fiber) and/or wireless technology. The client(s) 1002
are operatively connected to one or more client data store(s)
1008 that can be employed to store information local to the
client(s) 1002 (e.g., cookie(s) and/or associated contextual
information). Similarly, the server(s) 1004 are operatively
connected to one or more server data store(s) 1010 that can be
employed to store information local to the servers 1004.

What has been described above includes examples of the
disclosed architecture. It 1s, of course, not possible to describe
every concervable combination of components and/or meth-
odologies, but one of ordinary skill 1n the art may recognize
that many further combinations and permutations are pos-
sible. Accordingly, the novel architecture i1s intended to
embrace all such alterations, modifications and variations that
tall within the spirit and scope of the appended claims. Fur-
thermore, to the extent that the term “includes™ 1s used 1n
either the detailed description or the claims, such term 1s
intended to be inclusive in a manner similar to the term
“comprising”’ as “comprising’ 1s interpreted when employed
as a transitional word 1n a claim.

What 1s claimed 1s:

1. A computer-implemented dictionary system, compris-
ng:

a Tormat component for formatting a dictionary in a uni-

versal format consumable by disparate applications;

a dictionary architecture to draw content for the formatted
dictionary from other available dictionary sources on
networks including: lexicons related to Asian languages,
automobiles, printing, financials, construction, abbre-
viations, Japanese English, translation, old words,
sources related to Chinese traditional (CHT) and Chi-
nese simplified (CHS), and compound words, old
poems, legal, economy, and medical;

a compiler component for compiling the drawn formatted
dictionary specific for use 1n each of the disparate appli-
cations 1n response to the dictionary being accessed; and

a distribution component for sharing the compiled format-
ted dictionary with each of the compatible applications
among the disparate applications supporting a format of
the compiled formatted dictionary,

wherein the disparate applications comprise speech dicta-
tion, spell checking, linguistic analysis, and input
method applications.

2. The system of claim 1, wherein the dictionary 1s cen-

trally located for access by the disparate applications.

3. The system of claim 1, wherein the universal format 1s
XML.

4. The system of claim 1, further comprising an authoring,
tool for authoring the formatted dictionary to include at least
one of text data, linguistic data, or dictation data.

5. The system of claim 1, wherein after the compiler com-
ponent compiles the formatted dictionary for use by the lin-
guistic analysis application the formatted and compiled dic-
tionary 1s downloaded and registered with the application for
use with the application.

6. The system of claim 1, wherein after the compiler com-
ponent compiles the formatted dictionary for use by the spell
checking application the formatted and compiled dictionary
1s downloaded and registered with the application for use with
the application.
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7. The system of claim 1, wherein after the compiler com-
ponent compiles the formatted dictionary for use by the
speech dictation system the formatted and compiled dictio-
nary 1s downloaded and registered with the application foruse
with the application.

8. The system of claim 1, wherein the formatted and com-
piled dictionary 1s downloaded and registered with an appli-
cation for use with the application, which 1s the imnput method
application.

9. The system of claim 1, wherein the compiled formatted
dictionary is shared via at least one of a website, an electronic
message, or a file sharing application.

10. A computer-implemented dictionary system, compris-
ng:

a format component for formatting a dictionary 1n a uni-

versal format consumable by disparate applications;

an authoring tool for authoring the formatted dictionary to
include at least one of textual data, linguistic data, or
dictation data;

a dictionary architecture to draw content for the formatted
dictionary from other available dictionary sources on
networks including: lexicons related to Asian languages,
automobiles, printing, financials, construction, abbre-
viations, Japanese English, translation, old words,
sources related to Chinese traditional (CHT) and Chi-
nese simplified (CHS), and compound words, old
poems, legal, economy, and medical;

a compiler component for compiling the drawn formatted
dictionary specific for use 1n each of the disparate appli-
cations 1n response to a request for the dictionary and
conducting checks related to at least one from a set of:
geopolitics, accuracy, and performance to ensure the
drawn formatted dictionary meets predefined criterion;
and

a distribution component for synchronizing the compiled
formatted dictionary with at least one other compiled
formatted dictionary used by at least one application

among the disparate applications,

wherein the disparate applications comprise speech dicta-
tion, spell checking, linguistic analysis, and 1nput
method applications and the compiler component com-
piles the formatted dictionary for use by the linguistic
analysis application, the spell checking application, and
the speech dictation system.

11. The system of claim 10, wherein the format compo-
nent, authoring tool, and compiler component are centrally
located for access by the disparate applications.

12. The system of claim 10, wherein the compiled format-
ted dictionary 1s downloaded for use by at least one of the
linguistic analysis application, the spell checking application,
or the speech dictation system.

13. The system of claim 10, wherein the formatted and
compiled dictionary i1s downloaded and registered with a
client application for use with the client application.
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14. The system of claim 10, wherein the compiled format-
ted dictionary 1s distributed and shared via at least one of a
website, an electronic message, or a file sharing application.

15. A computer-implemented dictionary method, compris-
ng:
formatting a dictionary 1n a universal format consumable
by disparate client applications;

drawing content for the formatted dictionary from other
available dictionary sources on networks including:
lexicons related to Asian languages, automobiles, print-
ing, financials, construction, abbreviations, Japanese
English, translation, old words, sources related to Chi-
nese traditional (CHT) and Chinese simplified (CHS),
and compound words, old poems, legal, economy, and
medical;

compiling the drawn formatted dictionary specific for use
in each of the disparate applications in response to a
request for the dictionary;

conducting checks related to at least one from a set of:
geopolitics, accuracy, and performance to ensure the
dictionary meets predefined criterion;

downloading the compiled dictionary for use by the appli-
cation;

sharing the compiled formatted dictionary with at least one
compatible application among the disparate client appli-
cations supporting a format of the compiled formatted
dictionary; and

synchronizing the compiled formatted dictionary with at
least one other compiled formatted dictionary used by at

least one other application among the disparate client
applications,

wherein the disparate applications comprise speech dicta-
tion, spell checking, linguistic analysis, and input
method applications.

16. The method of claim 15, further comprising registering
the downloaded dictionary for use by the application.

17. The method of claim 135, further comprising adding an
attribute to the dictionary related to a different application to
the dictionary for use of the dictionary by the different appli-
cation.

18. The method of claim 15, further comprising authoring
the formatted dictionary to include at least one of text data,
linguistic data, hand writing data, or dictation data.

19. The method of claim 15, further comprising updating
the dictionary centrally for distributed use 1n an XML format
by compatible applications.

20. The method of claim 15, further comprising download-
ing the compiled dictionary for use by at least one of the
linguistic analysis application, the spell checking application,
or the speech dictation system.
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